Abstract-
I. INTRODUCTION
The advent of mobile technology and its devices has brought about efficiency in the manner in which commercial and business activities are performed [25] . One of such technologies is mobile telephony. Mobile applications such as mobile wallet and mobile credit cards are available to users in various countries [27] . The utilisation of mobile technologies for commercial activities brings about the concept of mobile commerce (m-commerce). There has been a record increase in the number of mobile phone subscribers in developed and developing countries which in turn has created excellent business opportunities for the banking industry [5] , [2] .
Mobile banking (m-banking) is the provision of banking and related financial services such as saving, fund transfer, stock market transaction, among others, on mobile devices such as cell phones, Personal Digital Assistants (PDAs) and smart phones [25] , [13] . There has been unprecedented growth in the m-banking market in many nations. For instance, in the United States, about 30% of households use mobile phones to perform banking operations [17] . This is also the case in European and Asian countries where 80% of households use m-banking services [9] .
In Africa, the mobile market industry has been growing at a significant rate when compared to other continents in the world [12] . Countries such as South Africa, Nigeria, Kenya and Egypt are the leading markets for m-banking applications in Africa [26] . This research is focused on m-banking applications in South Africa and Nigeria from a comparative perspective.
In recent times, South Africa and Nigeria have been the leading countries in terms of the number of mobile phone subscribers in Africa [26] . Therefore, both countries are preeminent in terms of mobile phone usage and application in Africa. This in turn has attracted many innovative applications for use on mobile phones, one of which is m-banking. This study was motivated by a need to identify the factors that influence the user acceptance of m-banking in both countries.
User Acceptance of m-banking has been determined through different technology acceptance models. These models consider several factors which may influence users' perception and adoption of the m-banking. Several studies have failed to address user acceptance of m-banking in South Africa and Nigeria, and to identify culture as a factor that needs to be considered in the adoption of m-banking. Also, few comparative studies have been conducted on the user acceptance of m-banking. Therefore, this study provides an indepth analysis on the user acceptance of m-banking in South Africa and Nigeria.
This research provides a comparative study of m-banking in South Africa and Nigeria by employing a conceptual model developed from existing literature. Many studies have been conducted in this field, but they are yet to fully explain the factors which provide unique influence to the user acceptance of m-banking in each country.
II. LITERATURE REVIEW
In order to fully understand m-banking as an application, the key ideas and perceptions of m-banking are presented. Mbanking provides banking services to banked, unbanked and under banked population in a society. Several technology acceptance models were considered in this research. The literature revealed that these models are used in specified contexts which suit the nature and purpose of the concept being investigated.
M-banking services can include m-payments, mobile brokerage, mobile financial information and mobile accounting just to mention a few applications [6] . M-banking and mpayments are both classified as mobile financial services [25] , however, this study only deals with the m-banking aspect of mobile financial services.
A. M-Banking Services in South Africa
South Africa has the largest market for mobile communication and information services in Africa [26] . An ABSA bank press release stated that the use of m-banking grew to more than 700,000 users in the year 2006 [8] . Statistics on the banked population amongst South Africans shows continual increase. South Africans aged 16 years or older are able to open and operate individual bank accounts. More than 51% of South Africans were already banked by 2006; this shows a positive progression compared to the 48% in 2004 [8] .
B. M-Banking Services in Nigeria
The liberalisation and deregulation of the telecommunication sector has made Nigeria the fastest growing mobile market in Africa [19] , [18] . Nigeria currently accounts for over 125% of the annual growth rate of mobile subscribers in the world. This has led to a significant growth in m-banking usage in the country [26] . The majority of Nigerian banks provide mbanking services (M-pay, 2009).
Glo Mobile Nigeria; a mobile network operator, reported that there were 200,000 daily hits on Glo m-banking services in 2006 [7] . Zain Nigeria has an m-banking service called Zap which provides services such as bill payment, fund transfers, bank account management, cash withdrawal and airtime top up. MTN Nigeria selected Fundamo -a provider of mobile application solutions, to provide m-banking services to users in the country [22] . These services are designed to accommodate both currently banked and never banked Nigerians [22] .
C. Introducing National Culture as a Construct
Culture is a collective phenomenon that accounts for the reasoning exhibited or shared by all the members of a group [15] , [11] . This also refers to our rules and traditions that form our behaviour and perception of the world. Several studies have shown that the adoption of IT is culturally inclined [4] .
Numerous cross-cultural studies have been conducted in the field of international business however such research into mcommerce applications, particularly m-banking are relatively rare [10] . The dimensions of national culture are integrated as constructs into IT adoption research and in various technology adoption models [24] , [15] . Previous studies have employed the unique properties of national culture to explore its impact on user behaviour and adoption in different countries [10] . Studies into the impact of organisational culture on technology acceptance have provided interesting results. However, the effect of the dimensions of national culture on IT adoption creates a new aspect of research [24] .
Numerous cross-cultural studies have been conducted in the field of international business however such researches into mcommerce applications for instance; m-banking are relatively rare [10] . The dimensions of national culture are integrated as constructs into IT adoption researches and in various technology adoption models [24] , [15] . Previous studies have employed the unique properties of national culture to explore its impact on the user behaviour and adoption in different countries [10] , [25] . It has been verified from previous empirical studies that culture as a moderating factor, can affect the level of significance of both independent and dependent variables [23] , [24] , [25] . Studies into the impact of organisational culture on technology acceptance have provided interesting results. However, the effect of the dimensions of national culture on IT adoption creates a new aspect of research [24] .
Research in Information Systems quite often employs Hofstede's dimensions of national culture [23] . National culture has four dimensions:
Due to the nature of this paper, these dimensions are not discussed in detail, but rather the results they had in the analysis. For further studies on the dimensions of national culture, interested readers are referred to [11] , [28] , and [29] .
III. IDENTIFIED GAP
Reference [20] stated that the most adopted m-commerce applications are those used for financial purposes, these are mbanking and m-payments services.
In the literature none of the studies on m-banking addressed user acceptance of m-banking in South Africa and Nigeria. Similarly, previous studies in this field omitted culture as a factor that needs to be considered in the acceptance of mbanking across different nations. The UTAUT (Unified Theory of Acceptance and Use of Technology) model was hence adopted and modified to test the main constructs of m-banking, but also to analyze the affect of culture in this crossdimensional study.
IV. CONCEPTUAL MODEL
Several IT adoption models including the UTAUT model were developed for PC or fixed line systems and technology [16] .
The purpose of using a technology, builds the constructs of the adoption model which can determine the user behaviour, [16] .
Most m-commerce applications are for personal use such as leisure and convenience.
The conceptual model for this study was therefore drawn from the UTAUT model due to successful applications in previous ICT (Information and Communication Technology) research [3] . The UTAUT model was extended by replacing performance expectancy with utility expectancy and including trust, user satisfaction, cost and the dimensions of national culture. National culture dimensions were hypothesised to have a direct impact on the core constructs of the UTAUT model. Hypothetical statements and findings from the technology acceptance studies provided the basis to build this conceptual model. Figure 1 illustrates the hypothesised associations.
According to [16] , following revisions were made to the UTAUT model [16] .
 Voluntariness of use was considered to be irrelevant for a personally owned mobile device/application. Hence it was discarded.
 Experience was also deemed irrelevant since mcommerce applications are still considered to be quite new to users. However, it should be noted that other factors can be included in the model.
Figure 1. Conceptual Model
This research takes on a positivistic epistemology. The literature review revealed that several studies conducted in this area have adopted positivistic approach [14] , [1] and employed a deductive approach to theory since the hypotheses were developed from existing literature in the IS field.
Previous research has attempted to identify the factors which determine the user acceptance of various mobile/cell phone electronic banking applications by employing different technology acceptance models (theories). However, this study investigates these factors by testing, explaining and comparing the indirect effect they have on the user acceptance of mbanking in two African countries through the use of a conceptualized model.
The interviews in South Africa were labeled from SA1 to SA10 while the Nigerian interviews were marked NIG1 to NIG10. Each country had six male and four female participants. The interviews were carried out in English since it is a common language spoken in both countries.
A face-to-face interview session was scheduled with participants in South Africa and Nigeria. The interviews were transcribed into Microsoft Excel spread sheets. This study adopted the thematic analysis research techniques used by [7] to identify the concepts in context from the responses from the interviews. In order to achieve a better understanding of the responses obtained from the interviews, emergent factors were pinpointed by identifying the themes in the responses. Selection criteria were not specified for this procedure, rather the set of interviews were read consecutively and the concepts identified and mapped to the corresponding constructs.
Due to the nature of the research (quantitative and qualitative) the questionnaire and interview instruments were validated by conducting a pilot study. This study employed a crosssectional time frame since the data was gathered within a specific period of time.
Other major constructs in the model are trust and cost. The rest are summarized in the table of hypothesis, Table 1 . Below are some responses from the participants in Table 2.   TABLE 2 Responses from participants in both countries.
Participants identified security risk as the major disadvantage of m-banking in both countries. The participants identified high speed transactions as an attractive factor for accepting the use of m-banking. In Nigeria, the qualitative analysis supported the quantitative analysis. The participants acknowledge that there are risks involved with m-banking but the service providers in Nigeria enjoy a high level of trust. For South Africa, the qualitative analysis showed a result in stark contrast with the statistical analysis. South Africa has been identified as a high uncertainty avoidance nation therefore this result was not expected. The participants held the view that due to security risk, there is anxiety about trusting the use of m-banking. M-banking was viewed as a utility service by the participants. They identified m-banking as a useful and quality service. Increased satisfaction is derived when users perceive mbanking to be useful in their everyday life. The participants from both countries confirmed that a higher level of satisfaction is derived from increased trust in the use of m-banking. The participants associated the usefulness and convenience of m-banking with an increase in satisfaction derived. Trust, masculinity and effort expectancy had positive correlations with utility expectancy in both samples. Individualism had a positive correlation coefficient in the South African sample. This means that low individualism influences the utility expectancy of using m-banking in South Africa. Individualism had no statistical significance in the Nigerian sample. Social factors showed no statistical association in the Nigerian sample. However, in the South African sample, social factors showed a positive correlation with a p level of 0.069, which is significant at p<0.10. Although, this relationship in not as pronounced as the others, it nonetheless shows some general influence on the sample.
The South African and Nigerian samples had 38.2% and 38.5% participants using it on a less than one time a month basis respectively. There is a major difference in the usage of SMS alert-entry into online banking. Compared to 2.7% of South African participants, 89.2% of Nigerian participants never or seldom use SMS alert-entry into online banking.
Other m-banking services such as payment of traffic fines, purchase of lotto tickets, and application for loans are barely used by the participants. All the Nigerian participants seldom use the above services. Approximately 55% of participants from each country use the purchase phone-airtime service. Few South African participants use other m-banking functions such as purchase of MXit moola (Moola is MXit's virtual currency which is equivalent to one South African cent, and MXit is a free social network application that runs on multiple mobile platforms) and soccer 6 bets. The majority of users in both countries identified its ubiquitous and immediacy (anywhere anytime) properties as the main advantages of m-banking. Transaction (SMS) alerts and convenience were also highly rated as advantages of m-banking.
VI. RELIABILITY AND CONSTRUCT VALIDITY
Reliability and construct validity were used to determine the consistency and regularity of the constructs of the survey questions. Cronbach alpha α (coefficient of reliability) was used to measure the internal consistency/reliability of the data collected. Construct validity was also determined through the use of factor analysis. The reliability of the variables and construct validity were performed on the South African, Nigerian and the combined data set.
VII. CONCLUSION
The relationships between the factors which determine the user acceptance of m-banking were identified through the findings of quantitative and qualitative tests. Although not all the hypothesised associations were validated, through this study, there was significant evidence of the influence of the identified factors on the user acceptance of m-banking in South Africa and Nigeria. The quantitative testing established the associations between the factors in each country through statistical analysis. The quantitative results from each country differ from each other. Nevertheless, some important conclusions which justify the hypothesised relationships were made from the results. Qualitative analysis was performed to further confirm the statistical analysis. It was observed that there are differences in the factors that influence the user acceptance of m-banking in each country. The socio-cultural formation and ideology of each country may be a determinant of this. The qualitative results provided the much needed practical explanation for the variations in the statistical results.
Despite differences in the geographical, technological, and socio-cultural factors, South Africans and Nigerians have similar views of the factors that influence the use of mbanking. However, the major difference was in the usage pattern of m-banking services in each country. Security risk was identified as the major disadvantage in both countries; however, users were willing to accept these risks because of the advantages of m-banking such as its usefulness, convenience, ease of use and the satisfaction derived. This research also provides an understanding of the emergent factors that influence the acceptance of m-banking. Ubiquity and immediacy, awareness, convenience and literacy level were noted to be such factors. These factors need to be incorporated into technology adoption models in future studies of this nature.
Finally, m-banking has not been used at its full potential, according to the findings of this study. Although the technological platforms for various m-banking services are available in South Africa, customers prefer to perform bank transactions from their home computers since this seems safer than m-banking in terms of the vulnerability of hand-held devices. This may be the reason for not maximising the use of m-banking services in South Africa. In the Nigerian case, the use of some m-banking services such as payment of traffic fines and purchasing airtime tickets are not popular amongst users. This could be due to reasons that are best investigated through further research, as the lifestyle or standard of living of Nigerians may be quite different from that of South Africans.
It was revealed that uncertainty avoidance has positive influence trust in m-banking. Although the South African quantitative result showed otherwise, the qualitative result was in agreement with the Nigerian quantitative and qualitative results. Trust and utility expectancy has a positive influence on the satisfaction users derive from using m-banking in both countries. Trust, high masculinity and effort expectancy also has effect on the utility expectancy of m-banking in both countries. This study also has been able to integrate the four dimensions of national culture and investigate their indirect impact on the acceptance of m-banking in each country. Future research could be conducted to examine the moderating effect of culture in other IT adoption research.
